Fibronectin matrix formation requires the increased cytoskeletal tension generated by cadherin adhesions, and is suppressed by membrane-type 1 matrix metalloproteinase (MT1-MMP). In a co-culture of Rat1 fibroblasts and MT1-MMP-silenced HT1080 cells, 
The extracellular matrix (ECM) is a complex network of structural and functional proteins that not only provides cell anchorage but also regulates gene expression, cell proliferation, differentiation, and migration. ECM remodeling involves alterations in its synthesis, deposition, and degradation, and has an impact on cell behavior, affecting cell motility, survival and proliferation [1] [2] [3] . It is well documented that fibronectin (FN) assembly is a cell-dependent process, as binding to cell-surface integrins is necessary to induce FN polymerization and assembly. FN assembly promotes the deposition of a number of ECM proteins, including type I and III collagen. Continuous FN assembly causes the formation of FN matrix. This process requires interaction between integrin cytoplasmic domain and actin-associated proteins, which is promoted by the increased cytoskeletal tension generated by cadherin adhesions [4, 5] .
Cadherins are transmembrane receptors that mediate calcium-dependent cell-cell adhesion by homophilic association of their ectodomains [6] . The cadherin receptor intercellularly associates with several structural and signaling molecules, most notably the catenines. β-catenin binds directly to the cadherin cytoplasmic tail and to -catenin to connect the actin cytoskeleton. N-cadherin is broadly expressed by cells in nervous, fibrous, muscular, adipose, tumor tissue can interact with -, -, and p120-catenins. Likewise cultured on the coverslips and cultured for 24 h
2.6.Immunoblotting and Immunoprecipitation
Cells were washed with phosphate-buffered saline (PBS), and homogenized in SDS lysis buffer containing 10 mM Tris-HCl (pH 7.5), 100 mM NaCl, 5 mM EDTA, 2 mM Na 3 VO 4 , 2 mM NaF, and 1% SDS. Protein concentration was determined using BCA assay (Pierce).
For immunoprecipitation analysis, cells were washed twice with ice-cold PBS and homogenized in 50 mM Tris-HCl (pH 7.5), 150 mM NaCl, 1 mM EGTA, 1 mM phenylmethylsulfonyl fluoride, 2 mM Na 3 VO 4 , 2 mM NaF, protease inhibitor cocktail (Nacalai tesque), 10% glycerol, 0.1% SDS, and 1% NP-40. Cell lysates were precipitated with indicated antibodies and protein G sepharose at 4C. Samples were separated by electrophoresis on SDS-polyacrylamide gels and transferred onto nitrocellulose membranes.
2.7.Immunofluorescence staining
Cells grown on the coverslips were washed with PBS, fixed with 4% paraformaldehyde, permeabilized with 0.5% Triton X-100, and reacted with indicated antibodies. Samples were observed by confocal laser scanning microscopy LSM510 (Carl Zeiss).
Results

MT1-MMP disrupts initiation of FN assembly and N-cadherin adhesions
To 
FN assembly augments N-cadherin adhesions
FN matrix assembly requires increased N-cadherin
FN matrix assembly requires the increased cytoskeletal tension generated by cadherin adhesions [1] [2] [3] [4] [5] . We hypothesized that N-cadherin adhesions augmented by MT1-MMP knockdown facilitates further FN matrix assembly. To assess it, HT1080 cells were transfected with siRNA for MT1-MMP and/or N-cadherin, and FN matrix assembly was examined. The increase of cell-associated FN induced by MT1-MMP knockdown was reduced by double-knockdown with N-cadherin (Fig. 3A) , which caused the loss of FN matrix formation (Fig. 3B ). In addition, treatment of MT1-MMP-silenced cells with a neutralizing antibody against N-cadherin (GC-4) eliminates FN matrix assembly (Fig. 3C ).
These data demonstrate that FN assembly initiated by MT1-MMP knockdown increases N-cadherin adhesions, which are essential for further FN matrix formation.
Discussion
We 
